a b s t r a c t INTRODUCTION: We present a rare case of jejunal obstruction due to the migration of a laparoscopic adjustable gastric band (LAGB) that occurred 10 years after surgery and was successfully treated by laparoscopy. This report is compliant with the SCARE guidelines. PRESENTATION OF CASE: A 42-year-old woman who underwent LAGB for morbid obesity 10 years ago was admitted with a small bowel obstruction due to the migration of a LAGB in the proximal small bowel. An attempt to endoscopic removal was unsuccessful and resulted in a laparoscopic extraction of the band. The post-operative course was uneventful. DISCUSSION: Formerly, LAGB was considered the safest technique in bariatric surgery. However, the rate of complication increases in long-term studies. When the IGM of the band is diagnosed, removal is the only issue. Small bowel obstruction caused by a migrated band appears to be a rare complication following IGM, and the only therapeutic option is surgery because an endoscopic procedure is not reliable. Furthermore, LAGB appears to be a less effective technique for weight loss than the sleeve gastrectomy and the gastric bypass. CONCLUSION: Small bowel obstruction caused by LAGB migration is a rare but serious complication following IGM. In such cases, endoscopy has to be avoided because of the risk of jejunal disruption. The only way to treat it properly is surgery. This type of late complication reinforces the interest in the techniques currently used in bariatric surgery such as sleeve gastrectomy and gastric bypass, providing also a better weight loss than the LAGB.
Introduction
In the 90s, laparoscopic adjustable gastric banding (LAGB) became the most popular bariatric procedure in Europe, producing effective results in terms of weight loss [1, 2] . However, in the longterm studies on LAGB, an overall complication rate of up to 34% has been reported [3] . Among these complications, the rate of intragastric migration (IGM) of the band is estimated to range between 0.3 and 11.1% [4, 5] . This complication usually occurs during the first three years after surgery [5] .
The diagnosis of IGM of the band must lead to the removal of the material [4] .
This case report is compliant with the SCARE guidelines [6] .
Presentation of case
Here, we describe the case of a 42-year-old woman who underwent an LAGB procedure for morbid obesity in another institution 10 years ago. BMI at that time was not available. There were no other co-morbidities. Medical history mentioned a nervous breakdown. Symptoms of dyspepsia and weight regain four years after the surgery led to the diagnosis of IGM of the band. The material was not removed at the time.
The patient was admitted for acute abdominal pain located in the left flank, nausea, vomiting and ileus. The weight on admission was 115 kg for a height of 174 cm and a BMI of 38. The clinical examination revealed a mild distension of the abdomen, a pain in the left flank but no peritoneal signs. The blood sample showed an inflammatory syndrome with a CRP of 3.2 mg/dl and a white-blood cell count of 16940 /L (87% of neutrophils). LDH levels were normal. There were no biological signs of dehydration. The abdominal CT showed an obstruction of the upper gastrointestinal tract due to an intra-jejunal location of the LAGB, without intra-abdominal fluid. The jejunum distal to the band was flat (Fig. 1) . We unsuccessfully tried to remove the band under upper endoscopy. Surgical exploration was required. Laparoscopy revealed three proximal dilated small bowel loops. There were multiple adhesions between the stomach wall, the greater omentum and the abdominal wall. The LAGB location was identified by following the dilated loops from the duodeno-jejunal junction. There were no signs of bowel ischemia or perforation. The connecting tube was cut off at its entry into the abdominal cavity. The band and the connecting tube were removed by transversal jejunotomy after two bowel clamps had been placed above and below the site of enterotomy to avoid abdominal contamination (Figs. 2 and 3 ). The jejunal incision was closed transversally with a running suture of PDS 2/0. The portchamber was also removed during the procedure. The patient was discharged one week after admission and is free of symptoms. 
Discussion
LAGB has been considered the safest and least invasive technique in bariatric surgery, as it is reversible and has a low complication rate [1, 2, 5] . However, long-term experience of this procedure demonstrates an overall complication rate of up to 34%; 18% of those complications are directly related to the band itself. Recent studies have shown a rate of gastric erosion and IGM of 0.3-5% [1] [2] [3] [4] [5] 7] . Rates of IGM up to 11% reported in some series seemed to be linked to an overfilling of the banding [4] . Other technical aspects may modify the rate of IGM. The two classical techniques are the perigastric and the pars flaccida approach. The first one involves a dissection of the lesser curvature close to the stomach wall. The second approach entails opening the pars flaccida of the lesser omentum, followed by the opening of the peritoneal sheet at the bottom of the right diaphragmatic crus, proceeding along the left crus to the gastrophrenic ligament to create a passage between the diaphragmatic pillars and the gastroesophageal junction. The dissection is less close to the stomach wall than in the perigastric approach. The pars flaccida approach could actually minimize the risk of erosion and IGM by avoiding possible microtraumatisms to the gastric wall which can occur during the perigastric approach [4, 7] , but these considerations are not clearly demonstrated in the literature. In addition, some authors have described a higher migration rate when using the Lapband ® device (Lapband ® , Allergan/Inamed, Santa Barbara, CA, USA, developed by Kuzmak), arguing that erosion is the result of a higher pressure applied to the stomach [8] . Usually, the Lapband ® is indicated in both approaches, while the SAGB ® (Swedish Adjustable gastric Banding, Obtech, Ethicon Endosurgery, Stockholm, Sweden, developed by Hallberg and Forsell) is most often used in the pars flaccida approach. The diagnosis of IGM is generally made during the first three years of follow-up [5] . In the vast majority of cases, the symptoms of IGM are weight regain or epigastric pain, nausea, vomiting and sometimes signs of port-chamber site infection [7] . The diagnosis is generally confirmed by upper endoscopy which allows one to assess the stage of migration. Stage I corresponds to a small part of the band being visible in the gastric lumen, stage II to a partial migration with more than half of the band being visible in the gas-tric lumen while stage III corresponds to a complete migration of the band and connecting tube into the stomach [4] .
Whatever the stage, the implanted material must be removed because of the risk of more severe complications. The choice between either endoscopy and laparoscopy depends on the stage of migration [5] . In the case of an asymptomatic patient, some authors recommend waiting for a full migration of the band into the stomach, facilitating the endoscopic removal of the band [4, 9] .
The endoscopic and intraluminal approach is elegant, but unfortunately rarely successful due to the lack of appropriate endoscopic instruments [2, 10] .
Small bowel obstruction related to band migration is very rare. Five similar cases have been identified in the literature [9, [11] [12] [13] , three of them leading to jejunal pressure necrosis [8, 9, 11] . In these five cases, two authors attempted endoscopic removal of the band [8, 9] , but it was unsuccessful. They concluded that the endoscopic approach must be considered in cases of intragastric location of the band [9, 11] . The passage beyond the pylorus makes the endoscopic removal hazardous because of possible jejunal pressure ulcers and the risk of perforation [9, 11] . All cases required surgical exploration, two of them by laparoscopic approach [8, 9] . One of these two cases was converted because of multiple jejunal ulcers [9] . The other case was completed laparoscopically despite the existence of a walled-off perforation of the jejunum, closed by jejunorraphy [8] . Some authors suggested an intraoperative methylene blue-dye test to exclude any residual gastric leakage [8, 9] . The post-operative course in all those cases was uneventful.
Another important point in bariatric surgery remains the weight loss and the improvement of comorbidities. Recent series tend to show better results with a sleeve gastrectomy or a gastric bypass, with an acceptable rate of complications compared to LAGB [14] .
Conclusion
Small bowel obstruction related to band migration is a rare but serious situation. This is the reason why in cases of complete IGM, the band has to be removed rapidly. In cases of small bowel obstruction, endoscopic removal is not recommended because of the risk of jejunal disruption and possible perforation [8, 9, 11] . This is why a surgical approach has to be considered. A laparoscopic procedure adhering to the same safety rules as those applying to open surgery is a good option, because intestinal distension involves only the proximal jejunum. Anyway, once IGM has been diagnosed, removal of the LAGB is the only therapeutic option. Also, the endpoint of an effective bariatric procedure is a greater weight loss and a better improvement of comorbidities with an acceptable rate of late complications. All these elements invite to question the use of LAGB in current bariatric practice.
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